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I. Introduction
The discussion on the role of social sciences in constitutional adjudication has a long history. More than one hundred years ago, the U.S. Supreme Court acknowledged that social science evidence can play a significant role in the interpretation of the constitution. 1 In Muller v. Oregon, the Court had to decide whether labor regulation for the protection of women violated the due process clause of the Fourteenth Amendment of the U.S. Constitution. 2 It based its argument on social science evidence showing that women were in need of labor protection and concluded that the legislature had a rational basis for enacting the statute. Nearly half a century later, the Supreme Court used social science evidence at the heart of another groundbreaking decision. In Brown v. Board of Education, the Court used psychological evidence to establish that the racial segregation of schools caused psychological harm to black students and thus violated the Equal Protection Clause of the Fourteenth Amendment. 3 However, this long history of the use of social science evidence in U.S. constitutional law has not resonated with many other constitutional courts. In particular in continental constitutional adjudication, social science approaches play a marginal role. Although economic thinking has some influence on the scholarship in private or antitrust law on the European continent, 4 the same development cannot be observed in the realm of constitutional law. 5 There are probably two principal reasons for this observation. On the one hand, the most popular social science approach in legal scholarship is the economic analysis of law. This economic analysis is often based on micro-economic theory, which deals with the interaction of individuals. Constitutional law often deals with societal phenomena that are considerably broader and for which the toolkit of micro-economic theory often does not fit.
On the other hand, there is a strict separation between the is and the ought in legal argumentation. Legal scholarship is mainly concerned with the normative, the world of what ought to be. Therefore, there is a widespread fear that reference to social science approaches carries a hidden normative agenda, which prefers consequentialist over deontological reasoning. However, both concerns are not justified. While it is true that constitutional legal reasoning is not purely consequentialist, it is not exclusively deontological either. This contribution will show that the structure of argumentation in constitutional law frequently has consequentialist elements. Normative arguments are often based on empirical assumptions that need clarification. Furthermore, social science approaches to the law are not limited to micro-economic theory. The constitutional law- 1 On the history of the use of social sciences in the U.S. Supreme Court, see Paul L. Rosen, The Supreme Court and Social Science (1972 yer may refer to political science, sociology, or cognitive and social psychology in order to illuminate the empirical assumptions of his normative models.
This contribution will draw on examples from four different jurisdictions in order to show the necessity, but also to highlight the difficulties of using social sciences in constitutional adjudication. I have chosen two jurisdictions, which are rather reluctant to deal with social sciencesGermany and South Africa -, as well as two, the Canadian and the US American, where the social science implications of constitutional decisions are commonly discussed and reflected. The argument of this contribution will be unfolded in two steps. The first part will demonstrate that normative arguments are often based on implicit empirical assumptions. It will illustrate that constitutional courts often avoid to second-guess these empirical assumptions, although they are indispensable elements of their argument. The second part will compare three different strategies of constitutional courts to deal with the empirical implications of their decisions: courts can concede a margin of appreciation to the legislator, they can defer the empirical questions of their decisions to expert witnesses, or they can answer the empirical questions themselves. However, it is argued that each of these strategies has serious shortcomings. Therefore, courts need to combine different strategies.
II. Empirical Considerations in Constitutional Adjudication

Normative Judgments and Empirical Evaluations
In principle, the realm of the is and the realm of the ought are strictly separate. On the one hand, lawyers and philosophers always warn of the danger of a natural fallacy. 6 Normative judgments cannot be deduced from merely factual observations. From the fact that power plays a significant role in the international relations between states, we cannot conclude that powerful states are always right in what they do just because they have the power to do so. On the other hand, there is also a normativist fallacy. 7 Only because a norm makes a specific prescription, we cannot automatically conclude that the world actually looks like the norm prescribes it to be.
However, even if we cannot draw conclusions from the is to the ought and from the ought to the is, this does not mean that both spheres are completely distinct. Rather, they are connected in different ways. First, normative categories shape the way in which we see reality. The identification of social phenomena often depends on our interpretation. 8 Our knowledge about the world is not only formed through experience, but also through the perspective from which we observe 6 Seminally George Edward Moore, Principia Ethica (1959 reality.
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And this perspective is often influenced by our normative beliefs. If a European who has never been exposed to baseball before in his life watches a ball game between the Yankees and the Red Sox, he will see people throwing a ball, other people trying to hit this ball and running in circles. However, the knowledge of the rules of the game will give a different meaning to what he sees. Furthermore, an intimate knowledge of pitching techniques and batting strategies will influence what he looks for while watching the game. Therefore, two people may watch the same Yankees vs. Red Sox game, but may observe completely different things.
Second, our normative beliefs are also shaped by our knowledge of the world. Making a normative choice between different options presupposes that we are aware of the available options. Furthermore, normative models are often based on empirical assumptions. Therefore, the practical conclusions of a normative argument may be misleading if the normative argument is based on unrealistic empirical assumptions. Let me illustrate this claim with an example. There seems to be agreement today that democracy is the best form of government that we know. 10 However, there is a vivid discussion in the political science literature on whether democracy has certain socio-economic preconditions, such as the level of economic development, 11 ethnic and religious homogeneity, 12 or the cultural background 13 . If we advise the political reform process of a specific country, the answer to the question of socio-economic preconditions will determine whether we recommend an immediate introduction of competitive elections or some intermediate steps.
If we assume that there are certain necessary preconditions for democracy, this form of government loses (at least temporarily) its attraction if these preconditions are not met. Otherwise, we would draw conclusions from the normatively desirable to the state of the world -the identified normativist fallacy. Even if we assume that it is, in principle, possible to implement some form of democracy in every society, regardless of the socio-economic situation, the concrete institutional design that should be recommended will differ significantly depending on the factual sit- 
Empirical Considerations in the Law
These considerations cannot be transferred without modifications to the sphere of legal argumentation. Lawyers cannot disregard legal norms even if there is social science evidence that puts the appropriateness of the norm into question.
16
The German constitution stipulates in Art. 20 that Germany is a democratic state and that all sovereign power emanates from the people.
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Even if we assumed that the necessary socio-economic preconditions for a stable democracy were lacking in Germany, the constitutional form of government would still only be a democratic one. The social science argument does not trump the legal norm.
But this does not mean that social science evidence is irrelevant for legal argumentation in constitutional law. We could only discard social science evidence as irrelevant if we could exclude consequentialist reasoning from legal argumentation. As soon as we consider consequences as an integral part of our legal argument, we need a social-science-based methodological toolbox to assess these consequences. There are three possible areas in which the consequential considerations may become part of constitutional law reasoning.
The first constellation is the application of equal protection clauses. If an equal protection clause not only covers direct, but also indirect discriminations, we necessarily have to consider the consequences of a potentially discriminating measure. Second, in individual rights adjudication, courts often have to resolve conflicts between competing values. If a measure restricts an individual right in order to promote a public good, courts often have to strike a balance between the two conflicting values. However, they cannot perform such an evaluation without considering the positive and negative consequences the measure has on individual right and public good. Finally, the language of constitutional provisions is often indeterminate. One popular way of determining the scope of constitutional norms is teleological or functionalist reasoning. However, teleological and functionalist arguments both look at the effects or consequences that a specific interpretation has so that we -again -have to recur to methods of empirical assessment. This section will illustrate this point by analyzing cases of constitutional jurisprudence for each of these three categories. However, before we look at these illustrations, we have to deal with a fundamental objection to consequentialist reasoning in constitutional law. 
a. Consequentialist arguments and the deontological character of rights
The consequentialist conception of constitutional law interpretation outlined above has been heavily criticized by two of the most important legal and political philosophers of the last century -Ronald Dworkin and Jürgen Habermas. Their critique focuses in particular on the reasoning in the individual rights context. Habermas, who has the narrower conception of the two, claims that individual rights have a deontological character, so that they cannot be included in the costbenefit-analysis of balancing or proportionality tests.
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Rights are only respected in their normative value if they are seen on a different level than competing public interests, while the use of balancing tests puts both sides on the same level. 19 Therefore, he follows Dworkin in perceiving rights as trumps and to resolve conflicts not by means of a proportionality test, but through interpretation of the respective right.
20
Such a conception would make a considerable difference for our argument. If we perceive constitutional principles as values per se, not just as means to attain underlying ends, teleological interpretation of these principles becomes impossible because we lack a specific telos. Considerations on the functioning of democracy under certain circumstances become irrelevant in such a conception because the maintenance of democracy would be a value as such, not a means for promoting some form of good governance. However, such a conception begs the question of why specific norms should be protected in such a strong manner. Even constitutional norms need justification if they should not just be a matter of belief or ideology. Then, it seems implausible only to consider this justification for the draft of the norm, but not for its interpretation.
With regard to proportionality, a purely deontological conception of rights would make the justification of infringements of individual rights for the purpose of the public good impossible. Conflicts between individual rights and the promotion of certain public goals would have to be resolved through the interpretation of the scope of the right. The ultimate goal of such a conception would be the attainment of consistency.
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Conflicts between competing norms would then have to be resolved in the abstract in order to form a consistent system of constitutional norms. 22 However, in a complex, modern society, such an abstract hierarchization of values will be close to impossible.
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For this reason, Dworkin attenuates his conception of absolute rights and acknowledges the need for some restriction. The most important ground for restricting an individual right is the protec- "It cannot be an argument for curtailing a right, once granted, simply that society would pay a further price for extending it. There must be something more special about that further cost, or there must be some other feature of the case, that makes it sensible to say that although great social cost is warranted to protect the original right, this particular cost is not necessary." 26 However, Dworkin cannot explain why rights should impose an additional cost on society independent of their content.
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He mentions two reasons for his strong conception of individual rights: first, he refers to the Kantian idea of human dignity and argues that there "are ways of treating a man that are inconsistent with recognizing him as a full member of the human community". 28 However, the consequence of this reasoning would be that rights are not considered to be strong per se, but only to the extent to which they promote human dignity. Secondly, he maintains that rights convey political equality because they protect the weaker members of society.
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But this may not necessarily be the case, as there are some rights that equally protect the more privileged members of society. Again, this argument does not per se justify a strong conception of rights.
Consequently, there is no compelling moral reason to make the protection of rights costly independent of their content. The reason can only be a formal one. The protection of rights is costly because the society agreed on making it costly. It is thus their adoption in the legal form that attributes them their strong status. 30 However, this also means that a society is free to attribute a weaker status to individual rights. This is exactly what South Africa and Canada did when they included general limitation clauses into their constitutional rights catalogues. Other countries chose a more mixed approach, such as Germany, where some individual rights have an explicit limitation clause, while others can only be restricted in order to protect a competing right. 31 Therefore, a purely deontological conception of rights is neither supported by compelling moral reasons nor by the actual legal practice.
b. Equal protection clauses and the assessment of effects
The application and interpretation of equal protection clauses seems, prima facie, to be an exclusively normative exercise. Whether one group is treated differently than another can usually be identified by just reading the text of the norm. However, not every discrimination is automatical- ly illegitimate: legal norms necessarily discriminate by including certain people who fulfill specified characteristics into its scope while excluding others.
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Discriminations are only problematic if the aim that is pursued by the discrimination is illegitimate. Some constitutions include an explicit list of reasons for discrimination, which can only be justified under exceptional circumstances. Art. 3 para. 3 of the German constitution, for instance, disallows discriminations on grounds of sex, race, language, origin, religion, or disabilities. In other jurisdictions, the Constitutional Courts have developed similar criteria. The U.S. Supreme Court, for example, applies a strict scrutiny test when the criterion of differentiation is race, alienage, national origin, or gender. 33 Now, norms can discriminate according to illegitimate criteria in two ways. On the one hand, they can discriminate directly by making the problematic characteristic a criterion of distinction. On the other hand, they can discriminate indirectly. An indirect discrimination is a discrimination that is based on a 'neutral' criterion of distinction, but has a discriminatory effect by privileging or disadvantaging a certain ethnic group or a specific gender. The question of whether there is a discriminatory effect presupposes a normative distinction, but also includes an empirical assessment of the effect of the distinction on the two compared groups.
The most famous example in this respect is the already mentioned U.S. Supreme Court decision of Brown v. Board of Education.
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In Brown, the Court had to decide about the constitutionality of segregated schools: did the fact that black and white pupils in some southern states had to visit different schools violate the equal protection clause of the fourteenth amendment? The most important precedent was the decision in Plessy v. Ferguson, in which the Supreme Court had decided that segregation did not violate the equal protection clause.
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The Court had argued that whites and blacks were formally treated equally if the provided facilities were of equal qualitythe famous 'separate but equal doctrine'.
In Brown, the Court found that there was formal equality, as black and white children were provided with equal facilities with regard to all factors. 36 Therefore, it turned "to the effect of segregation itself on public education". 37 It found that segregation had a detrimental effect upon colored children because separation policies usually come with a stigma of inferiority that is attributed to one group, which also affected the motivation of children to learn.
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In order to support its empirical argument, the Court referred to psychological literature on this issue. case thus shows that courts often have to recur to the assessment of effects in order to decide discrimination cases. 40 
c. Proportionality and the balancing of competing values
Many constitutional norms -namely the individual rights guarantees contained in constitutionsare not absolute. Many constitutions contain provisions that allow for a restriction of individual rights to promote public interest. Examples are Section 1 of the Canadian Charter of Rights and Freedoms, which stipulates that the rights set out in the Charter are "subject only to such reasonable limits prescribed by law as can be demonstrably justified in a free and democratic society", 41 or art. 36 of the South African Constitution, according to which "rights in the Bill of Rights may be limited only in terms of law of general application to the extent that the limitation is reasonable and justifiable in an open and democratic society based on human dignity, equality and freedom".
42
In such cases, courts are often asked to resolve conflicts between competing rights und collective goods. The most widely used test to solve such conflicts among constitutional courts is the proportionality principle.
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According to this principle, a restriction of an individual right is justified if it pursues a legitimate purpose, if there is a rational connection between the measure and the purpose, if there is no less restrictive, but equally effective alternative, and if the protection of the individual rights does not outweigh the promotion of the purpose of restriction.
The empirical implications of the proportionality test seem obvious. 44 Empirical considerations enter into each of the last three stages of the test. First, whether a specific measure promotes the purpose it is supposed to promote is, in principle, an empirical question. Second, the minimal impairment test compares the effects of different measures with each other. There is, of course, normative judgment involved when it comes to the question of whether a measure is more or less restrictive with regard to an individual right. However, this normative judgment presupposes an idea about the empirical effects of the compared measures. Finally, the balancing at the last stage of the test also has crucial factual implications. Certainly, balancing primarily involves a normative evaluation of preferences of competing values. However, judges applying the proportionality test do not have to rank conflicting interests in the abstract. Rather, the balancing depends on the circumstances of each individual case. These are, in particular, the extent to which the measure in question restricts the individual right at one side of the balance and the degree to which it promotes the public interest at the other side. Both of these aspects are, at least in part, matters of fact that are informed by empirical evidence.
Two cases -one of the Canadian Supreme Court and one of the Constitutional Court of South Africa -may illustrate the empirical implications of the proportionality principle. In one of the first cases after its establishment, S v. Makwanyane, the Constitutional Court of South Africa had to decide on the constitutionality of the death penalty. 45 The Court found that the death penalty interfered with the prohibition of cruel, inhumane, or degrading treatment and the right to life. The key question of the judgment was whether this interference could be justified under the general limitation clause of the South African Constitution.
In his judgment, President Chaskalson identified two principal goals of the death penalty -deterrence and retribution. 46 He then balanced these two goals against the rights of the potential death row candidates. The result of this balancing depends, in part, also on empirical considerations. It will make a difference in our normative judgment whether the death penalty is significantly more effective in deterring crime than long prison sentences. Chaskalson found that there is no evidence that the death penalty is a greater deterrent than imprisonment. 47 Moreover, retribution alone could not outweigh the right to life and to humane treatment of the death row candidate. For this reason, the Court held that the death sentence was unconstitutional.
A second example for the importance of empirical considerations in the application of the proportionality principle is the judgment of the Canadian Supreme Court in Harper v. Canada.
48
In Harper, the Court had to decide about a law limiting third-party election advertising expenses. As it restricted the opportunity for private persons to declare their political opinion publicly in the context of elections, the law was found to be in conflict with the freedom of expression guaranteed by section 2 (b) of the Canadian Charter. The question was whether this limitation could be justified under section 1 of the Charter. For this test, the Canadian Supreme Court applied the proportionality principle.
The purpose of the spending limitation was to guarantee electoral fairness. The legislator wanted to prevent rich people from having more influence on the political debate and thus, presumably, also on the election outcome. The crucial question discussed among the judges of the case was an empirical one: to what extent does election advertising -and thus wealth -have an influence on the election results? The minority contended that there was no conclusive evidence that limit- less spending on election advertising could distort the election process.
49
As it was thus unclear whether the law in question could adequately serve its purpose, namely protecting the fairness of the electoral process, the minority argued that protection of the freedom of political expression outweighed the goal of the spending limitations.
50
In contrast, the majority emphasized that wealth was the main obstacle to equal participation in the political debate.
51
They acknowledged that it was almost impossible to measure electoral unfairness and its consequences scientifically. 52 However, they found that it was the task of the parliament to deal with this empirical uncertainty because "the electoral system […] reflects a political choice, the details of which are better left to parliament." 53 The debate in Harper, therefore, illustrates two important aspects. On the one hand, it underlines the importance of empirical considerations for constitutional judgments and for decisions guided by the principle of proportionality. On the other hand, it shows that the question of how to deal with empirical uncertainty is crucial. Majority and minority both agreed on that there was scarce evidence on the effect of spending on electoral advertising on election results. However, they disagreed about how to evaluate this empirical uncertainty. We will get back to this question in the second part of this paper.
d. The indeterminacy of open-textured constitutional provisions
The philosophy of Immanuel Kant teaches us that legal decisions cannot exclusively be derived from abstract legal concepts by the mere exercise of logical deduction.
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This is particularly valid for the often open-textured provisions of constitutions. In our world, we often observe phenomena of different shades and grades, of more or less. Legal concepts are, in contrast, often categorical. They require us to make a binary decision of yes or no, legal or illegal. The text of the norm often does not help us to determine a cut-off point.
In our democracy example, there is not only one single institutional design of government that can be qualified as a democracy. Instead, there may be democracies of different shades and grades. Some forms of government are clearly democratic, while we can exclude others without much difficulty from the concept of democracy. However, there may be many forms in between, where the question of whether such a form of government can be qualified as democratic or not will be controversially discussed.
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In such situations, constitutional courts often recur to teleological or functionalist ways of interpretation in order to specify the abstract legal concepts of the constitution. But this teleological reasoning does not differ to a great extent from the general 49 Id., at ¶ 34 (McLachlin C.J. and Major J. in part dissenting). 50
Id., at ¶ 35. 51
Id., at ¶ 62 (Bastarache J. normative reasoning of the previous section, so that empirical assumptions often play a crucial role in this respect.
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One recent case from the German constitutional court may illustrate this point. In the Lisbon judgment, the Court had to decide about the constitutionality of the Lisbon treaty changing the institutional structure of the European Union and transferring certain competencies from the member states to the EU institutions.
57
The question was whether the treaty violated the principle of democracy of the German constitution, according to which all sovereign power emanates from the people. The applicants argued that the European institutions do not possess sufficient democratic legitimacy and that the exercise of sovereign power by the EU thus violated their right to vote.
Although the Constitutional Court held that the Lisbon treaty did not violate the German constitution, it imposed certain limits on the future transfer of sovereign power to the European Union. It identified certain areas of competence, which have to remain with the nation state in order to respect the democracy principle.
58
What is interesting with respect to our analysis is the reasoning of the Court. The argument is purely deductive as if the court derived its decision exclusively from the relevant constitutional norms. The Court argued that public debate was one of the crucial and constitutive elements of democracy. 59 However, according to the judgment, public debate of political issues is to a great extent linked to "patterns of identification related to the nation-state, language, history, and culture". 60 Therefore, the Bundesverfassungsgericht draws the conclusion that the exercise of the identified core competencies of the nation state by a supranational organization like the European Union would lead to a structural democracy deficit.
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The two premises on which the judgment bases its main conclusion are both empirical assumptions. For the first assumption that democracy is dependent on public debate, the Court offers at least a plausible common-sense argument. Public debate is necessary to evaluate the political output of government and parliament and to hold the relevant political actors accountable.
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More problematic is the second assumption. The Court supposes that public debate is necessarily linked to the nation state. 63 Furthermore, it implicitly assumes that political actors on the European level can only be held accountable if there is a uniform public debate in the whole of Europe. However, it does not substantiate this point. In the judgment, we only find the assertion that the compellingly national character of public debate "cannot be overlooked". 64 The Court seems to assume that the empirical assumption is intuitively plausible because we search in vain for at least traces of an argument. 65 However, intuition cannot replace an argument -in particular if the underlying empirical question is as controversially debated as the one the Court refers to.
III. Possible Strategies to deal with Empirical Questions
Judges are no social scientists. They are usually trained in normative reasoning and (con-) textual interpretation, but not necessarily in the technique of making causal inferences or interpreting social phenomena. Nevertheless, there are three potential ways in which constitutional courts can deal with the empirical questions underlying their normative reasoning. First, they can reserve the evaluation of empirical questions to their own judgment, relying either on their intuition or on available social science evidence. This strategy has, in particular, been followed by the German Constitutional Court. 66 However, this approach has certain disadvantages. As judges are, most often, not trained in empirical research, they may not be aware of its potential pitfalls. I will demonstrate this analyzing a recent decision of the Bundesverfassungsgericht on the smoking ban in bars and restaurants.
The remaining two approaches are deferential ones. On the one hand, courts can grant a margin of appreciation for evaluating social facts to the legislator. This seems to be the preferred strategy of the Canadian Supreme Court. However, this approach is also problematic because it is difficult to determine the limits of the legislative margin of appreciation. We will look at a few decisions of the Canadian court in order to illustrate this point. On the other hand, courts can also defer the assessment of empirical questions to expert witnesses. However, even in these cases, judges have to be aware not to draw wrong inferences from the expert opinions.
Judicial Expertise and the Common Wisdom Fallacy
In continental legal systems, the evaluation and interpretation of social facts is often perceived to be part of the judicial domain. The Lisbon case of the German Constitutional Court already indicated that continental judges often base their normative judgments on their intuition about social and societal interrelations. If the basis for this intuition is not revealed, disagreement about the interpretation of social facts may quickly turn into a war of competing beliefs and ideologies. However, even if judgments refer to scientific evidence, on which they base their decisions, the judges should be aware of what they are doing. As most judges lack training in social sciences, they may not be adequately equipped against the potential pitfalls of social science research. A recent case of the German Constitutional Court may illustrate this point.
In the smoking ban case, the Bundesverfassungsgericht had to decide about the constitutionality of smoking ban laws that had been enacted by the German states (Länder) Berlin and BadenWürttemberg.
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These laws basically prohibited smoking in restaurants, bars, and nightclubs, with a few exceptions. The owners of some of these establishments took action against these bans because they feared a massive reduction of revenues and thus believed that the prohibitions violated their freedom of profession. According to the German Constitution, every German citizen has the right freely to pursue his or her profession. 68 The smoking ban laws restrict this constitutional guarantee because they imposed limits on the kind of services the owners of these businesses could offer. 69 The key question of the judgment was thus whether this restriction could be justified under the limitation clause of the provision.
The core of the analysis of limitation clauses in the individual rights jurisprudence of the German Constitutional Court is usually the last step of the proportionality test -the balancing of the pursued public good against the infringed individual right.
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In the smoking ban case, the court thus had to weigh the protection of the health of the passive smokers against the professional freedom of the owners of the bars and the restaurants. This balancing requires an idea about the empirical effects of the enacted law. To what extent does the smoking ban protect the health of the passive smokers? Is smoke a mere nuisance or does it constitute a serious risk to long-term health? On the other side of the coin, the Court also had to consider the effects of the prohibition on the revenues in the gastronomic industry. The less serious the financial effects, the stronger the case for the defense of the statute.
With respect to health protection, the Court referred to medical expert opinions in order to see whether the legislator had based the statute on a sufficient factual basis. 71 Although the Court acknowledges that there is some scientific uncertainty with regard to the extent of the negative effect of passive smoking on health, the Court attributes a margin of appreciation to the legislator to give the benefit of the doubt to the decision of the elected legislator.
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In contrast to the medical expertise on the health effects, the Court considers the evaluation of the social effects regarding the severity of the restriction of the freedom of profession to be in its own expertise. In principle, it based its opinion in this respect on a press release of the Federal Office for Statistics. 73 Not all German states had introduced smoking ban laws at the same time. The press release analyzed the development of the revenues in the states with smoking ban laws and those without smoking ban laws. It stated that there was a higher decrease in revenues in states with a smoking ban than in states without a smoking ban.
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Because of this press release, the Constitutional Court came to the conclusion that the smoking ban had a negative causal effect on the revenue of the gastronomic industry, 75 which was one reason for finally striking down the smoking ban laws, declaring them unconstitutional.
However, this conclusion seems to be premature. There are several reasons why the revenue numbers could differ. The revenue development of the gastronomic industry is influenced by different factors, which are not necessarily the same in all states. The Court could thus not draw solid conclusions from the comparison without looking at whether the difference was statistically significant. If it was not, then the difference could very well be due to other factors not related to the introduction of the smoking ban. Such factors could be the weather or the general economic development in the specific state.
Unfortunately, it was impossible for me to get the relevant information from the Federal Office of Statistics to calculate statistical significance. However, it was possible to get data from the various state offices of statistics and these should give us an intuition for why the conclusions of the Bundesverfassungsgericht are problematic.
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It seems intuitively plausible that it is more likely that the numbers show at least a correlation between the smoking ban and the revenue development if the variance within the two compared groups of states is relatively small. A small variance means that the states are rather homogenous and the other factors that might play a role have about the same effect in every state. However, a large variance would indicate that there is a great divergence in the extent to which other factors influence the development of the revenue in each particular state. Therefore, if we observe a large variance, it seems unlikely that the smoking ban is the main culprit for the observed difference in revenue development.
In the third quarter of 2007, the revenue development in the observed sample ranged from -1.9% in Baden-Württemberg (a state with a smoking ban) to -21.7% in Mecklenburg-Vorpommern (a state without a smoking ban). In the fourth quarter of 2007, it ranged from -2.5% in SchleswigHolstein (without a smoking ban) to -14.9% in Lower Saxony (with a smoking ban). Consequently, the variance between the different states is considerable. In the third quarter of 2007, it was nearly 20 percentage points. Furthermore, the worst development could not always be observed in states with a smoking ban. At the same time, the state with the best development within the sample in the third quarter of 2007 was a state with a smoking ban provisions. These considerations suggest that the Constitutional Court could not draw the conclusions that it drew from the press release.
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In the two states with a smoking ban, the revenue decreased by 9.8%, while it only decreased by 6.8% in the 14 states without a smoking ban in the third quarter of 2007. It might be that these observations are expressions of a more general social regularity, showing that there is a causal relation between specific phenomena that we observe. However, the simultaneous appearance of these phenomena may also be due to chance or other factors that we could not observe. If lawyers are ignorant of these rules and think that they have the expertise to make the evaluation of social facts, it is well possible that they base their normative conclusions on questionable factual assumptions.
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Deferential Strategy I: Legislative Margin of Appreciation
A second strategy to deal with the question of empirical uncertainty is giving the legislator a margin of appreciation in determining and evaluating the factual basis of its decisions. The principal assumption behind deferring the evaluation of the empirical basis of decisions to the legislator is that the legislator as an elected body has a greater extent of legitimacy for determining these questions than courts. Deference, therefore, means to show some form of subordination to the elected political organs and to leave the political decisions to the political branches.
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However, in this generality, the argument is in danger of being circular. I do not want to enter into the discussion on the legitimacy of constitutional review at this point.
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But if we assume that constitutional courts have a legitimate function in controlling the legislator, we cannot derive limitations of the courts' competence from the greater legitimacy of the legislator, as this begs the question.
If we take a closer look, political decisions usually consist of two, though not entirely separable elements.
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On the one hand, we have policy choices, which should be representations of collective preferences. Although there is no perfect mechanism to translate accumulated individual preferences into one collective preference, 82 parliament is the best institution to deal with this transformation. On the other hand, we have strategies of implementation, which comprise all the 77 Of course, social science research is not limited to making claims about causal inferences. There is also an interpretive strand in the social sciences, see Taylor measures to attain the identified policy choice. In theory, one can distinguish between more or less effective measures of implementation. At least as far as individual rights are concerned, parliament is not free to choose the less efficient over the more efficient measure.
83
Instead, the cost-benefit analysis structure of the proportionality principle requires the legislator to take the most rational decision.
One crucial part of the rationality of the implementation strategy is the accuracy of factual prognoses. A measure that is based on an arbitrary empirical assumption can itself not be more rational than the assumption. In a world without empirical uncertainty, there would thus be no reason to convey any margin of appreciation to the legislator with regard to the factual basis of its decision. However, we do not live in a world without factual uncertainty. It is often impossible to say whether a factual assumption is right or wrong. Therefore, some scholars argue that courts should not second-guess the empirical basis of legislative decisions because parliament generally has a greater pool of resources and is thus better suited for clarifying empirical uncertainty than courts. 84 However, this does not mean that it is per se reasonable to assume that the legislator makes a proper factual prognosis.
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One of the reasons for failing to make proper use of the prognostic resources may be political incentives. One example should illustrate this idea. Let us assume that there is a public outrage against sexual violence. For this reason, government and parliamentary majority enact a law, imposing the death penalty on sex offenders. The government argues that this will deter potential offenders and decrease the number of criminal acts. For the politicians supporting the initiative, it is not important whether this is actually true. What is important is that the public believes that this is true. Therefore, the government has no incentive to do research on the underlying empirical assumptions. Therefore, we need clearly defined limits of the legislative margin of appreciation if we do not want judicial review to be turned into a blunt instrument. 86 There is doubt in the legal literature whether it is possible to delimit clearly the legislative margin of appreciation in empirical questions. 87 In the following, I will discuss two possible models of deference. On the one hand, courts can grant a margin of appreciation to the legislator in cases in which social science evidence in inconclusive (a.). On the other hand, they can exercise a mere procedural control without evaluating the substance of the empirical prognosis (b.). 83 See Aaken, supra note 5, at 315-333. 
a. Inconclusiveness of Social Science Evidence
The first strategy that can be employed by courts is deferring the decision to the legislator if the social science evidence is inconclusive. We have seen that empirical uncertainty is the main justification for affording a legislative margin of appreciation. In such a situation, making factual assumptions is not a question of more or less rationality, but about societal risk preferences. To illustrate this point, let us return to the smoking ban case from above and assume that there is inconclusive social science evidence on the health effects of passive smoking. Then the conclusions we draw from this evidence depend on whether we prefer to be cautious with regard to potential negative health effects or whether we confide in the negative health effects being negligible. This is not a question that science can answer, 88 but a normative question of preferences that has to be answered by political bodies accountable to the electorate -not by the courts. 89 This approach of granting the legislator a margin of appreciation if the social science evidence is inconclusive can be observed in many decisions of the Canadian Supreme Court.
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In Irwin Toy, the Court had to decide whether a prohibition for commercial advertising directed at persons under thirteen years of age enacted by the legislature of Quebec violated the freedom of expression enshrined in the Canadian Charter of Rights and Freedoms. 91 The Court found that the freedom of expression was infringed by the provision and thus had to analyze whether the restriction could be justified under section 1 of the Charter.
The aim of the advertising prohibition was to protect young children against the manipulative effects of commercial advertising. In assessing whether this was a pressing and substantial concern in terms of the Oakes test, which is the Canadian version of the proportionality test, the Court principally relied on a scientific report of the U.S. Federal Trade Commission. 92 The report found that children under six years of age are unable to distinguish fact from fiction and are thus very exposed to the seductions of commercial advertising. Furthermore, it stated that children generally develop the cognitive ability to recognize the persuasive nature of advertising at some point between the age of seven and adolescence. 93 Based on this scientific evidence, the Court had to assess whether choosing the age of thirteen as the cut-off age was arbitrary. It argued that Therefore, the Court afforded the legislator a margin of appreciation "to form legitimate objectives based on somewhat inconclusive social science evidence." 95 However, this approach has one fundamental problem: it is up to the courts to decide whether the social science evidence is inconclusive. The Courts thus have to make their own assessment of the social science evidence. Therefore, they have to be aware of the pitfalls highlighted in the previous section with regard to the smoking ban judgment of the German Constitutional Court. Furthermore, they have to determine standards for evaluating whether the social science evidence is conclusive or not. However, this will be difficult to determine because there are probably few relevant questions on which there is no scientific debate. Consequently, there is often severe disagreement among the judges of the Canadian Supreme Court on whether the social science evidence is inconclusive.
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In RJR-MacDonald, the Court had to decide about the constitutionality of a total ban of tobacco advertising. 97 The Court agreed that the tobacco advertising ban violated the freedom of expression guaranteed by the Canadian Charter of Rights and Freedoms, as the latter also includes the freedom of commercial expression. 98 The crucial question of the case was thus again whether the restriction could be justified. In their analysis of section 1, the judges had to decide whether tobacco advertising indeed increased tobacco consumption. The majority made a distinction between lifestyle advertising and other forms of advertising, such as informational advertising, reminders of package appearance, information about the relative tar content or about new brands. It found that there was no scientific evidence that the latter forms of advertising led to an increase in tobacco consumption. 99 It imposed the burden of proof concerning this evidence on the legislator. As the latter had not produced any evidence, the majority held that the advertising ban failed the rational connection 100 and the minimal impairment tests. 101 In his dissenting opinion, representing the three judges of the minority, Justice La Forest acknowledged that the social science evidence on whether all forms of tobacco advertising were harmful to potential tobacco consumers was inconclusive. However, he drew different conclusions. Reminding the majority of the mentioned passage in Irwin Toy, he argued that the legislator should be given a margin of appreciation in cases of inconclusive social science evidence. 102 According to his opinion, it was not the role of the courts to draw the line between harmful and non-harmful ways of tobacco advertising.
This reasoning was harshly rejected by the majority. Justice McLachlin argued in her majority opinion that "the challenged law [cannot be treated] as a unique socio-economic phenomenon, of which Parliament is deemed the best judge. This would be to undercut the obligation on Parliament to justify limitations which it places on Charter rights".
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She went on to say that "[t]o carry judicial deference to the point of accepting Parliament's view simply on the basis that the problem is serious and the solution difficult, would be to diminish the role of courts in the constitutional process." 104 The concepts of burden of proof and margin of appreciation have diametrical effects. Imposing a burden of proof on the legislator implicitly assumes that it would have been possible to clarify the empirical question at the center of the debate. The legislator just did a bad job in establishing the factual basis of its decision. 105 Therefore, the benefit of the doubt is with the applicants invoking a violation of their individual rights. In contrast, affording a margin of appreciation assumes that it was not possible to produce the necessary evidence. The question that the legislator was facing was, therefore, not an empirical question of right or wrong, but a decision about risk preferences in a situation of uncertainty. In this case, the benefit of the doubt is with the legislator.
Consequently, the courts have to analyze the social science discussions to determine whether social science evidence is inconclusive or not. If the government does not provide sufficient evidence, this may have two reasons. It may either be because it did not do a proper job in establishing the empirical basis of its decision. In such a case, it seems justified to impose the burden of proof on the legislator. However, it may also be because it is impossible to produce adequate evidence because of scientific uncertainty. In such a case, it seems legitimate to convey a margin of appreciation to the legislator. But the judges will have difficulties to determine which of the scenarios they deal with without having a closer look at the actual scientific discussion. And even then, they would have to define adequate standards for what actually constitutes inconclusive social science evidence.
b. Procedural Control of Legislative Decisions
The alternative to assessing whether the social science evidence is inconclusive is a procedural approach.
A procedural approach would not analyze whether the material preconditions for a legislative margin of appreciation are fulfilled, but whether the legislator has met the necessary procedural safeguards to take its decision on a sound empirical basis. Courts thus investigate whether the piece of legislation emerges from a reliable process of pre-legislative fact-finding and consultation of expert opinions. 106 They have to make sure that parliament has made use of its superior resources. However, the evaluation of the facts is totally deferred to the legislator.
Although this procedural approach is advocated by some voices in the constitutional law and human rights scholarship, 107 it has not yet resonated with the constitutional jurisprudence. Traces of a procedural approach can be found in the dissenting opinion of Judges Binnie and LeBel in the Chaoulli judgment of the Canadian Supreme Court.
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In Chaoulli, the applicant had criticized the public healthcare system that led to long waiting times for certain kinds of operations and argued that not having an alternative private health insurance system that could provide better services violated his right to life. The government of Quebec justified the prohibition with the argument that the introduction of a parallel private system would cause an adverse selection and thus lower the quality of the public system.
The main factual question of the case was thus the impact of a parallel private healthcare system on the public service. The majority of the Court held that there was not enough evidence showing that the prohibition of private healthcare was justified. It criticized that the argument of the government was not based on sound evidence, but on the mere "common sense proposition that the improvement of health services depends on exclusivity". the results of a social science study. Without a particular knowledge of the field and its methodologies, a judge will not be able to evaluate the soundness of the research design and the used methods. Furthermore, he does not know whether certain results represent the consensus of the discipline or whether they are deeply contested.
However, I would like to place the emphasis in this section on a different point, which has as yet been less considered in legal scholarship. It concerns the normative implications of empirical studies. 120 Let us assume that we want to determine the effectiveness of a specific legislative initiative to reduce poverty. For such a study, we would have to conceptualize and operationalize the analyzed variables.
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In the context of poverty, this means that we first have to define what we mean by poverty, and then we have to find indicators that can measure the level of poverty as described in our definition. In particular, the first step, the definition, has serious normative implications.
There are three possible ways of defining poverty. First, we may use an absolute standard of poverty. Under this absolute standard, we would define that everybody who has a monthly income of less than a certain fixed amount has to be considered as poor. Second, we can also use a relative standard of poverty, according to which we define everybody as being poor if he or she disposes of less than 50 percent of the monthly median income. While the first standard assumes that everybody needs a certain amount of money to lead a decent life, the second focuses on distributive issues. The number of poor people will rise if the societal income gap increases.
Finally, there is a subjective way of defining poverty. One might ask people about what they were actually able to afford during the last month, whether they could pay their rent, etc. This subjective definition of poverty would also account for the ability to economize. If a person spends a lot of money on alcohol or games, he may not have enough money to afford the basic commodities of daily life, although his income is above the poverty threshold identified under the other two standards.
There is not one 'right' way to define poverty. How we define the concept depends on what we want to know. The first conceptualization aims at whether people have the material opportunity to live a decent life, while the second one is more interested in distributive concerns. The subjective concept finally takes into account that the mere material ability to live a decent life may not be a sufficient condition for actually doing it. Judges have to be aware of these differences because the notion of poverty in the study they consult may be a different one than the understanding that forms the basis of their decision. If judges want to know about the theoretical ability to lead a decent life as it is captured by the absolute standard, a study that finds an increase or a decrease of poverty according to the relative standard does not contain any useful information for the judicial decision. The term used is the same, the concepts are different. Therefore, it is dangerous to consider social sciences as a black box, as a multifunctional brick that can easily be tailored and built into a judicial decision. If they want to use social sciences properly, judges cannot avoid having some basic knowledge of the field and its methodology.
IV. Conclusion
In constitutional adjudication, judges cannot completely ignore social sciences. Constitutional interpretation and the balancing of competing constitutional values are often based on empirical assumptions. However, even if we agree that constitutional adjudication has to take social sciences into account, the question of what this taking into account may look like is a complex one. Lawyers are usually trained in textual interpretation, in normative comparisons, in making coherent value judgments. In contrast, they are no masters of inferring causality, of determining abstract regularities from a number of factual observations. In this contribution, I have discussed three different strategies of dealing with the empirical implications of constitutional adjudication -interpreting social facts autonomously, affording a margin of appreciation to the legislator, and deferring the evaluation of social facts to external experts. Some of these strategies are better than others, but none can give a complete answer to the problem of treating empirical questions in legal decisions. The strategy that comes closest, at least in theory, to being a holistic remedy is probably exercising a merely procedural control of legislative decisions, which only examines whether the legislator used a proper procedure to establish the factual basis of his draft. However, this strategy is rarely used by courts in practice, and it is not difficult to see why. The principal problem is that we need to establish effective standards of control, and there remain still too many unresolved issues in this respect.
Until we have developed such standards, the best way to deal with social sciences in constitutional adjudication seems to be a combination of the mentioned strategies. It is unavoidable to afford some margin of appreciation to the legislature in the evaluation of social facts. We live in an uncertain world, and dealing with uncertainty is only to a certain extent about getting the facts right. It is also a question of societal risk preferences, and courts are not the adequate institutions to determine these preferences. However, in order not to transform the margin of appreciation into marginless arbitrariness, courts have to control the limits of parliamentary discretion. The legislator only has a margin of appreciation if the social science evidence is inconclusive.
In order to see whether the legislator had a rational basis for its decision, the courts have to refer to expert witnesses or consider the relevant social science research themselves. However, whatever they do, judges need a basic understanding of social science methodology. If they evaluate data autonomously, they have to know what kind of conclusions they can draw from the facts that they observe. If they look into the social science literature, they have to be able to under-stand the limits of the studies they refer to and to evaluate potentially competing claims. Even if they defer the question to expert witnesses, they have to be aware of the normative implications of the empirical studies. Certainly, judges do not have to turn into social scientists. But they cannot be totally ignorant of social science methods either. This is a task both of legal academia of future legal education. On the one hand, there is a need for legal academics, who act at the interface between law and social sciences.
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Such academics may influence the discussion in legal scholarship by identifying questions where social science evidence may be of help and by translating insights of economics, psychology or political science for the legal discipline. On the other hand, it is inevitable that young lawyers get some basic training in social science methods in order to avoid pitfalls in dealing with empirical questions. While North American law schools have already taken necessary steps into the right direction, the universities in continental Europe still have to engage in this transformation.
